Introduction
We investigate the behavior of the (positive) solutions of a difference equation of the form (1) χ η+ ι = α + -; r, η = 0,1,...
j{X n >· · · ι %n-k+1)
where a is a nonnegative real number. The motivation of this paper is the second order nonlinear rational recursive sequence In what follows we shall assume that the initial conditions x-k,x~k+i, ..., io are positive real numbers. Then under the condition (Η) the corresponding solution (xn) has positive terms.
In our analysis an important role plays the function
It is clear that under condition (Η) the function g is increasing and nonvanishing.

(4)
Vn+1 -β+ -Vn 1 , 71 = 0,1,.. The first semicycle of a solution starts with the term x_£ and is positive if x-k > ί an d negative if x_fc < x. We say that a sequence (x n ) oscillates about χ if for every no € Ν there are p,q>no such that (x p -x)(x g -x) < 0. (6) x n+ i = H(x n ,... ,x n _fc+i,x n _fc), η = 0,1,2,...
Then, except possibly for the first semicycle, every oscillatory solution with positive initial values has semicycles of length at most k.
Proof. Let (x n ) be an oscillatory solution of Eq. (6) with at least two semicycles. If a semicycle has length greater than or equal to k, then there is an Ν > 0 such that either
Using the conditions of the theorem in the first case we obtain XN+1 = H(XN, . . . , XjV-fc+l, XN-k) < H{x, . . . , χ) = X, and in the second case we get 
5(0)"'
Thus the zero equilibrium is a geometrically global attractor for the (positive) solutions (see, Definition 1 in [13] ). Next assume that a > 0. In the following theorem we give exact bounds for the solutions. which means that F is increasing. Consequently Κ is the unique positive equilibrium point of Eq. (1). Now we recall that x n > a, for η > 1. Thus we get for all m 6 Ν U {0} and r G {0,1 This inequality implies that x n < Mo, for all n, as desired.
The following result refers to the global attractivity of positive solutions. Assume that I < L. Then from our assumption we get
and therefore from the inequalities above it follows that
which is a contradiction. Hence I = L. Proof. We only need to notice that since g(u) is strictly concave the continuous function G(x) := (g{u)-g(a))/(u -a) is decreasing on (a, oo). The result follows from Theorem 3. 
Then every (positive) solution of Eq. (1) converges to the equilibrium K.
Proof. Let (x n ) be a solution. By Theorem 2 we know that for each η > 1 the term x n belongs to the interval (a, Mo], where Mo := Mi + max{x_fc,..., xo}. Thus (x n ) is compact in the sense of the dynamical systems and let (y m ), (z m ) be two full limiting sequences (see, e.g. [6, 7, 8, 9] such that ( Proof. Let (x n ) be a solution. Then, as in Theorem 4, we let (y m ), {z m ) be two full limiting sequences satisfying (11) and (12), where recall that all the terms of these two-sided sequences belong to the interval [α, Mi).
Assume that ZQ < yo and let condition ( Because of (12) Because of (12) (10) is satisfied for all a > 0 and t > 0 such that ta > 3, while conditions (13), (14) , (15) Proof. Let x n be a solution. As in Theorem 4 we obtain two full limiting sequences (y m ),{z m ) with all their terms in the interval [α, Mi] satisfying (11) and (12). Then we have yo < Mi and so, from (11) This means that we focus our attention to the case   f{ui,U2,   tt3,. . . , lí2m-l, U2m, U2m+1) =: F(uχ, «3, · · · , «2m-l, 1í2m+l) , and so Eq. (1) takes the form
In this case condition (Η) which now refers to the function F reads as follows: (H') F : [0, oo) m+1 -»· (0, oo) is a given continuous function, nondecreasing in each variable and increasing in at least one.
Here we have
which is increasing. Thus so is its inverse g~l. Also, as we assumed above, it holds g(a) <1. We have the following result: THEOREM 7 . Assume a > 0, g(a) < 1, the function F satisfies condition (H') and moreover (20) Since g(b) < 1, we get limx2 n = +oo, which proves the first part of the theorem. 
The case g(a) = 1
In this section we consider Eq. (1) and therefore
From this inequality and by induction we get Xr(k+l)+n S X(r-l)(fc+l)+n> for all r > 1 and η > 0, and so the limit Wn := rÜ^oo^fc+lí+n exists for all n. Now observe that it holds Wn = rÜ+ l 00 Xr ( fc + 1 )+ n = r-B+oo X (r-l)(fc+l)+n+(fc+l) = %+(lc+l) for all n, namely the sequence (wn) is periodic with period k +1 and clearly it holds wn > K, for all n.
The C8S6 3Cfi < Κ, for all η > -k,..., is similar and is omitted. Next assume that f{ui,u2, • ••, itfc) is increasing in U{0, in a right neighborhood of a, and consider the previous sequence (wn). If there is some no such that wno > K, then from relation (21) we obtain
and therefore
This is true only if iun0_i0 = a, which is impossible, since a < Κ < wn-i0. For the special case a = 0 Eq. (1) becomes (22) xn + i = 77 -r, η = 0,1,...
/(Zn, · · · , Xn-k+l)
and if g(0) = 1, then the origin Κ = 0 is the unique equilibrium. We have the following result: The positive answer of it is given in [2] and to a more general problem is given in [21] . For readers who are interested in this area we leave the following problem: such that x n -• 0 as η oo?
